Inhibiting the growth of malignant melanoma by blocking the expression of vascular endothelial growth factor using an RNA interference approach.
Vascular endothelial growth factor (VEGF) is overexpressed in malignant melanoma (MM). To develop an RNA interference approach that specifically targets VEGF by constructing a eukaryotic expression plasmid containing short interfering RNA (siRNA), and to evaluate the effects of this vector on the proliferation and apoptosis of MM in vitro and in vivo. pU-VEGF-siRNA plasmid was transfected into MM cell line A375 and colorectal carcinoma cell line Lovo by electroporation. Expression of VEGF mRNA and protein in A375 and Lovo cells after gene transfer was detected by reverse transcription-polymerase chain reaction and enzyme-linked immunosorbent assay, respectively. Proliferation of pU-VEGF-siRNA-transfected A375 and Lovo cells and control cells was observed by cell counting through the microscope. The proliferation of human umbilical vein endothelial cells (ECV-304) cultured in medium containing supernatants of transfected and control A375 cells was measured by the cell counting method. Flow cytometry (FCM) was used to analyse the apoptosis of transfected and control groups. In a mouse model, tumorigenicity and tumour growth of transfected cells were studied in vivo. VEGF expression and microvessel density (MVD) in tumour tissue were measured by immunohistochemistry. Apoptosis in tumours was detected by terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate nick end labelling. Expression of VEGF mRNA and protein in pU-VEGF-siRNA-transfected A375 and Lovo cells was significantly decreased on days 3, 10, 17 and 24 post-transfection, compared with controls. The greatest suppression occurred on days 3 and 10 post-transfection. The proliferation of transfected A375 cells and ECV-304 cocultured with supernatants of transfected A375 cells was inhibited. FCM analysis showed that a hypodiploidy peak was found only in A375 cells transfected by pU-VEGF-siRNA. After subcutaneous inoculation with pU-VEGF-siRNA-transfected A375 cells, tumour growth in mice was inhibited, VEGF expression and MVD were decreased, and tumour apoptosis was increased significantly, in comparison with mice inoculated with untransfected A375 cells. The delivery of siRNA directed against VEGF was shown not only to give efficient and specific downregulation of the expression of VEGF, inhibit proliferation of A375 and ECV-304 cells and induce apoptosis of A375 cells in vitro, but also to suppress growth of MM in vivo. These results suggest that a strategy based on siRNA targeting of VEGF may build the foundation to the clinical management of MM.